The kinetics of Cr(VI) reduction in natural water was investigated by means of FI-SPS using a flow-through cell packed with a cation exchanger. At the fixed pH, the Cr(VI) reduction could be expressed as a pseudo-first order reaction. The reduction rates were constant in the low pH range, while they were proportional to [H+] in the pH range above 4.5. By using the extrapolated reduction rate, the half-life of Cr(VI) was estimated to be about 400 days under the pH conditions of natural water. The Cr(VI) reduction is very slow even in the presence of dissolved organic matter, and therefore, the predominant species in natural water under oxic conditions should be Cr(VI).
Light measurements were made with a photodiode array spectrophotometer (Model MCPD-3000, Otsuka Electronics, Osaka, Japan).
A flow-through cell ( Fig. 1 ) was supplied from GL Science (Tokyo, Japan). It was mounted vertically, so that the top layer of the 
Determination of Cr(VI) by means of flow injection-solid phase spectrometry (FI-SPS)
The flow diagram for the determination of the Cr(VI) was same as that described in the literature [3] .
The sample solution was introduced into the stream by using a PTFE six-way rotary valve. The solution was mixed with a coloring agent solution which was supplied from the other stream. The increase in absorbance from baseline (DA) caused by the accumulation of the Cr(VI)-DPC complex on the cation exchanger was continuously monitored at 550 nm. 
Measurements of reduction rate of Cr(VI)

Kinetics of Cr(VI) reduction
Time dependence of Cr(VI) reduction at constant pH was shown in Fig. 3 . It is clear that the reaction order is 1 with respect to [Cr(VI)].
Because the concentration of Cr(VI) is very low, the reduction rate may be at pseudo-first order with Therefore, the reduction rate of Cr(VI) can be expressed as eq. (1).
where kobs and k are the rate constants, m and n being the reaction order with respect to H+ and DOC, respectively.
3.3 DOM and reduction rate Figure 4 shows the relationship between DOC concentration and reduction rate constant at the fixed pH of 2.87. The reduction rates were propotional to DOC concentration and the reduction order with respect to
[DOC] was determined to be 1. In the studied area, almost the same vegetation may supply DOM with similar compositions and the results also suggest that some fractions of DOM don't participate in the redox reaction because the line was not through the origin.
above order was also observed for the change of the particle size distribution of the air-classified samples (Fig. 2) . K12 has similar but slightly higher exchange capacity than other previously reported zeolites.
[ 1 ] The present results indicated that zigzag air classification was effective in improving ammonium adsorption of Korean natural zeolite as a direct result of the reduction of the amount of impurity, especially feldspar, from the natural zeolite. These results will be useful as a basic research for efficient removal of the ammonium ions from wastewater using natural zeolites. 
